Sixty-eight cows in group A were fed 63.9 megajoules (MJ)/day, 66 in B were fed 52.9, and 66 in C were fed 51.1 MJ/day. The mean (± SD) services per pregnancy of cows in groups A, B and C were 1.7 ± 0.7, 1.9 ± 0.6 and 2.5 ± 0.9, respectively. The mean calving to 1stfirst service intervals were 158.1 ± 51.5, 171.0 ± 59.0 and 200.0 ± 50.3 days, respectively. The mean milk yields were 5.8 ± 2.6, 4.5 ± 1.9 and 4.3 ± 1.9 litres/ day, respectively. Pregnancy rate was significantly (P<0.05) affected by breed, parity, age, body condition score (BCS) and body weight of cows. Breed and parity had no significant effect on pregnancy rate. Age, BCS and body weight had significant (P<0.05) affect on pregnancy rate. (Bangl. vet.
Introduction
Maintaining a satisfactory fertility in cows is essential for successful dairying. Dairy farming is expanding with crossbred high yielding cows in urban and peri-urban areas. Calving interval, calving to first service interval, services per pregnancyconception and efficiency of oestrus detection are often used as measures of reproductive performance in dairy cattle. To get maximum profitability, it is very important to increase the pregnancy rate (Rice, 1980) . Ghosh et al. (1993) ; Jalil et al. (1995) indicated that improved feeding has a positive effect on reproductive performance. High milk production and imbalanced feeding is one of the factors for reproductive disorders in crossbred cows (Shamsuddin et al., 1988) . Several studies suggest that feed supplied in particular to cows postpartum should be enough to maintain body condition, to support milk production, as well as to initiate ovarian cyclicity (Montgomery et al., 1985; Butler and Smith, 1989; Ghosh et al., 1993) . The farmers usually provide better feeding through supplementation of concentrate by-products such as oil cakes, wheat bran and pulse bran only to lactating cows, as they receive immediate returns through milk sales (Ranjhan, 1999) . In Bangladesh, poor fertility in cows is a major issue in cattle breeding (Alam, 1983) . Adequate nutrition before calving and during postpartum period is essential if acceptable oestrus and rebreeding performance are to be achieved (Alam et al., 2001) .
Feeding practices of livestock in Bangladesh are very poor. There is no recognized standard feeding system. The farmers neither have scientific knowledge nor are following any feeding standard to satisfy the nutrient requirements of the cows. Due to lack of available grazing lands, stall-feeding is practised and sometimes cattle are tethered on the roadsides and fallow land. Seasonal and fluctuating supply of rice straw and green grass creates a great problem in feeding dairy cattle (Rahman et al., 1998) .
The present study was conducted to improve the reproductive efficiency of dairy cows in Bogra area.
Objective
(a) To investigate the effect of feeding intervention on reproductive performance of dairy cows in Bogra area; (b) To study the factors affecting the pregnancy rate of dairy cows; (c) To evaluate feeding practices of dairy cows in the study area.
Materials and Methods

Site selection and selection of dairy farms
The study was conducted between March and December, 2008 in Bogra sadar Uupazila (Sub-district). The farms selected had 8-20 crossbred cows. Artificial insemination was practised. In order to handle the animals systematically the number of farms was restricted to 24. Identification number was given to each farm.
Cow selection and grouping
The randomly selected animals were local, or crossesanimal was local, or crosses between lLocal and Sahiwal (L × SL), Llocal and Friesian (L × F) or lLocal, Friesian and Sahiwal (L × F × SL). A total of 200 cows were selected. Among them 60 were Llocal, 80 were L × F, 42 were L × SL and 18 were L × F × SL. Farms were categorized in three groups (A = 68 cows; B = 66 cows , C = 66 cows) according to current feeding method.
Factors studied
Services per pregnancy, calving to first service interval and milk yield per day were recorded. Breed, age, parity, body condition score (BCS) and body weight were measured. Considering age, cows were divided into up to 4 years, 4.1 to 5.5 years, 5.6 to 7.5 years and ≥ 7.6 years. Considering parity, cows were divided into Parity-1, Parity-2, Parity-3, Parity-4 and over. Considering BCS, cows were divided into up to 2.5, 2.6 to 3.0, 3.1 to 3.5 and 3.6 or over. Considering body weight, cows were divided into up to 200 kg, 201 to 250 kg, 251 to 300 kg and 301 kg or over. straw was the major source of feed for the animals. All farmers supplied Napier grass, but amount varied between farms. Crushed rice, wheat bran, rice bran and mustard oil cake were common ingredients in the concentrate mixture. Some farmers supplied concentrate that included crushed maize, lentil bran, pea bran and gram bran. Feed compositions in the three groups are shown in Table 1 . 
Collection of feed samples and chemical analysis
Representative samples of feed in each group were collected in polythene bags containing 200 -250g, and taken to laboratory for chemical analysis. The roughage samples were dried and ground to pass through two mm sieve and kept in the polythene bags for chemical analysis. Chemical composition for dry matter (DM), crude protein (CP), crude fibre (CF), ether extract (EE) and total ash (TA) were determined following the methods of AOAC (1995) . Organic matter (OM) digestibility and metabolizable energy (ME) were estimated following the methods of Menke and Steingass (1988) .
Nutrient requirements and feeding intervention
The daily nutrient requirements such as digestible crude protein (DCP) and ME were estimated based on the ARC (1980) standard considering body weight and milk production. Supply of DCP and ME were calculated from amount of supplied feed ingredients and results of chemical analysis. Group wise average body weight and daily milk production of cows, ME and DCP requirement and supply are depicted in Table 2 .
Data collection
Reproductive data were collected for 10 months. A formatted register was supplied to each farmer and closely and frequently monitored by visits. Farmers were given suggestion on management of reproduction and data recording. Services per pregnancy, calving to first service interval and milk yield per day were recorded. Pregnancy diagnosis was performed by rectal palpation of genital tract. 
Statistical analyses
The data were entered into MS Excel spreadsheet, and transferred to analytical software SPSS for descriptive analysis. General Linear Model analysis was done to measure the strength of association between the potential influencing factors. Duncan Multiple Range Test (DMRT) was used for test of significance of means with unequal subclass number (Kramer, 1956 ). The outcome variables were services per conception, calving to first service interval and milk yield per day. Univariate Analysis of Variance was used to test significance of effect of breed, parity, age, BCS and body weight on pregnancy rate.
Results and Discussion
ME supply in group A was slightly higher than the requirement whereas in groups B and C it was slightly less. DCP supply was higher than the requirement in all groups.
Reproductive and productive performances
The effects of feeding intervention on services per pregnancy, calving to first service interval and milk yield per day are presented in Table 3 .
Services per pregnancy
Number of services per pregnancy was significantly (P<0.01) lower in group-A than in group-B and group-C. Ahmed (2006) observed that services for each successful pregnancy decreased significantly (P<0.05) with improved feeding in Baghabarighat area. There was significant (P<0.05) variation in services per pregnancy between the breeds. The number of services per pregnancy was similar to those reported by Ghosh (1995) , who reported 1.6 to 1.7 for crossbred cows. The effects of nutrient deficits on pregnancy are largely mediated through changes in energy balance. Surplus rumen-degradable protein and an insufficiency of manganese may lower pregnancy, but important nutrient deficiencies shown to reduce pregnancy are reduced DM intake and negative energy balance (Ferguson, 1991) . Table 3 
Calving to first service interval
Improved feeding significantly (P<0.05) reduced the calving to first service interval when group A was compared to group-B and C. Ahmed (2006) observed that feeding significantly (P<0.01) reduced the calving to first service interval. Calving to first oestrus is an important parameter affected by feeding (Dziuk and Bellows, 1983) . Cows with excessive weight loss and severe negative energy balance have irregular oestrus periods and longer time to first ovulation and first breeding (Ferguson, 1991) .
Milk yield
The milk yield was significantly (P<0.05) affected by feeding intervention. Milk yield in group-A was higher than in group-B and C. Ahmed (2006) observed that feeding significantly (P<0.01) increased the milk yield. Productive and reproductive performances of crossbred cows were studied in Baghabarighat on a traditional feeding and management system by Khan and Khatun (1998) . The average milk yield of some crossbred cows was significantly (P<0.01) higher than in some other crossbreds and was affected by nutrition. The daily milk yield was 8.1, 9.7 liters and 7.4 liters for SL × Pabna, F × Pabna and Pabna × Pabna genetic groups, respectively. Sarker (1995) found significant (P<0.01) effect of feeding on the milk yield of local and crossbred cows in Shahjadpur area. Mishra et al. (2004) studied the effect of supplementing calcium salts of mustard oil fatty acids and heat-treated crushed mustard seeds in crossbred cows. Milk yield was increased (P<0.05) by 7.1 -9.5%.
Effects of breed, parity, age, BCS and Body weight on pregnancy rate Effects of breed on pregnancy rate
The effects of breed and feeding interventions on pregnancy rate are in Table 4 . The pregnancy rate was significantly (P<0.05) affected by feeding interventions. Pregnancy rate of cows of group-A was higher than in group-B and C. Pregnancy rate of different breeds was not significantly different. The findings of the present study are in agreement with those of Gwazdauskas et al. (1975) ; Ghosh (1990; , and in partial agreement with the reports of Reo et al. (1992) ; Cuong et al. (1993) . Alam (1991) observed similar pregnancy rates for different genotypes, although, it varied within the same breed in different areas. 
Effects of parity and feeding on pregnancy rate
The effects of parity and feeding on pregnancy rate are in Table 5 . Pregnancy rate was significantly (P<0.05) affected by feeding interventions. Parity did not significantly affect pregnancy rate. Hasan (2008) found significant (P<0.01) effect of parity on pregnancy rate. 
Effects of age on pregnancy rate
The effects of age on pregnancy rate are in Table 6 . Pregnancy rate was significantly (P<0.05) affected by age. In group A, pregnancy rate of cows of ≤ 4 years age group was highest (57.2%) followed by 4.1 -5.5, 5.6 -7.5 and ≥ 7.6 years. In group B, pregnancy rate of cows of 4.1 -5.5 years age was highest (58.3%) followed by ≥ 7.6, 5.6 -7.5 and ≤ 4 years. In group C pregnancy rate of cows of 4.1-5.5 years was highest (38.5%) followed by ≤4, 5.6 -7.5 and ≥ 7.6 years. Hasan (2008) found significant (P<0.01) effect of age on pregnancy rate. These findings were in partial agreement with Spalding et al. (1975) . They reported a slight increase in the fertility of cows up to 3 to 4 years of age and a decline after 4 years. They also found a marked decline in fertility in cows over 7 years of age. De Kruif (1978) observed pregnancy rate following the first insemination to be lower over 7 years of age. Barkett (1986) similarly found a decrease in fertility in cows older than 7 years. Holmes and McClintoc (1994) observed that fertility peaked from 6 and 7 years of age and then declined. 
Effects of body condition score (BCS) on pregnancy rate
The effects of body condition score on pregnancy rate are in Table 7 . Pregnancy rate was significantly (P<0.05) affected by BCS. In group A, pregnancy rate of cows of 3.1 -3.5 BCS was highest (66.7%) followed by ≤ 2.5, 2.6 -3.0 and ≥ 3.6. In group B, pregnancy rates of cows of 2.6 -3.0 and 3.1 -3.5 BCS groups were highest (50.0%) followed by ≤ 2.5 and ≥ 3.6. In group C pregnancy rate of cows of 2.6 -3.0 was highest (33.3%) followed by 2.5 ≥, 3.1 -3.5 and ≥ 3.6 BCS groups. Hasan (2009) found significant (P<0.01) effect of pregnancy rate on different BCS groups. Cows having BCS 3.1 -4.0 (very good condition) showed better pregnancy rate.
Effects of body weight on pregnancy rate
The effects of body weight on pregnancy rate are in Table 8 . Pregnancy rate was significantly (P<0.05) affected by body weight. In group A, pregnancy rate of cows of ≤ 200 kg body weight was highest (78.6%) followed by 201 -250, 251 -300 and ≥ 301. In group B pregnancy rate of cows of 201 -250 kg was highest (52.4%) followed by ≤ 200, 251-300 and ≥ 301. In group C pregnancy rate of cows of ≤ 200 kg was highest (40.0%) followed by 251-300, ≥ 301 and 201-250. Hasan (2008) found significant (P<0.01) effect of body weight on pregnancy rate. Saacke et al. (1991) reported that the heavier cows had higher pregnancy rates. 
The effects of body weight on pregnancy rate are in Table 8 . Pregnancy rate was significantly (P<0.05) affected by body weight. In group A, pregnancy rate of cows of ≤ 200 kg body weight group was highest (78.6%) followed by 201 -250, 251 -300 and ≥ 301. In group B pregnancy rate of cows of 201 -250 kg group was highest (52.4%) followed by ≤ 200, 251-300 and ≥ 301. In group C pregnancy rate of cows of ≤ 200 kg group was highest (40.0%) followed by 251-300, ≥ 301 and 201-250. Hasan (20089) found significant (P<0.01) effect of body weight on pregnancy rate. Saacke et al. (1991) reported that the heavier cows had higher pregnancy rates. 
Conclusions
It may be concluded that feeding intervention had significant (P<0.01) influence on services per pregnancy, calving to first service interval (P<0.05), and milk production (P<0.05). Proper feeding improved the reproductive and productive traits. Pregnancy rate was significantly (P<0.05) affected by age, BCS and body weight. Breed and parity effects were not significant.
